Abstract Twelve microsatellite loci were isolated from an enriched genomic library of the rock scallop (Spondylus calcifer). One locus was monomorphic. Overall polymorphic loci, the mean numbers of alleles per locus at one locality was 9.6 (range 3-16), and the average observed and expected heterozygosities were 0.650 and 0.707, respectively. Three loci deviated from Hardy-Weinberg equilibrium, and from these, one locus had and excess of heterozygotes and the other two loci showed deficits of heterozygotes likely due to the presence of null alleles. No evidence of linkage disequilibrium was found among loci. These loci are the first microsatellites ever reported for the monotypic family Spondylidae, and will be useful to validate the predictions of oceanographic larval transport models and connectivity between patchy reefs within fishing areas and marine reserves in the northern Gulf of California, Mexico.
The rock scallop, Spondylus calcifer, is geographically distributed from de coast of Peru to the northern Gulf of California (NGC), Mexico (Poutiers 1995) . In the Gulf of California, the species constitutes a fishing resource for small-scale fisheries throughout the coast of Sonora, Baja California, the midriff island region, and Baja California Sur (Villalejo-Fuerte and Muñetón-Gómez 2002; CudneyBueno and Turk-Boyer 1998; Cudney-Bueno and Rowell 2008) . S. calcifer inhabits mainly rocky reef areas from the inter-tidal to 55 m in depth (Poutiers 1995) . It is a gonochoric species and reaches sexual maturity between 2.5 and 4 years of age. The species can live to at least 10-12 years (Cudney-Bueno and Rowell 2008) and attain 25 cm in shell height. The fertilization is external and planktonic stages are followed by settlement of sessile individuals. In the Gulf of California, S. calcifer has a short spawning period from July to October Cudney-Bueno and Rowell 2008) .
A counterclockwise connectivity via dispersion of larvae among stocks has been hypothesized based on oceanographic circulation for the NGC (Marinone et al. 2008; Cudney-Bueno et al. 2009 ). In order to validate these hypotheses and provide management and conservation guidelines for this species, information related to population genetic structure is needed. Examining the level of biological connectivity among populations of harvested species is critical to design and establish networks of marine protected areas in the region.
An enriched genomic DNA library was constructed following a modified version of Glenn and Schable (2005) . For that purpose, DNA was extracted using the DNeasy Blood and Tissue Kit (Qiagen) from five individuals collected from Angel de la Guarda island in the NGC. Genomic DNA was digested with RsaI (NEB), and fragments ligated to double-stranded SuperSNX-24 linkers. Linker-ligated fragments that ranged from 300 to 1,200 bp were recovered by means of the polymerase chain reaction (PCR), SuperSNX-24 forward primer, and Platinum highfidelity Taq DNA polymerase (Invitrogen). Later, ''linkerligated'' fragments were hybridized to 5 0 -biotinylated microsatellite oligonucleotide probes (GT) 15 and (CT) 15 . Hybridized fragments were captured on streptavidin-coated paramagnetic beads (Dynal), recovered by PCR, ligated into the vector PCR4-TOPO (Invitrogen), and transformed into TOP10 chemically competent E. coli cells (Invitrogen) following the manufacturer's protocol. Clones were amplified by PCR using M13 primers, visualized on 2% agarose gels and selected for sequencing based on checking for successful amplification and differing amplicon sizes. One-hundred and ninety-six clones were directly sequenced in both directions on an Applied Biosystems 3730XL DNA Analyzer using the BigDye Terminator Cycle Sequencing Kit. One-hundred and twenty (62.5%) of the clones had recognizable microsatellite sequences but from those only 42 had adequate flanking regions to design primers using PRIMER3 (Rozen and Skaletsky 2000) . The universal M13 primer was added at the 5 0 end of the forward primers to allow fluorescent labeling of the amplicons using M13 labeled oligonucleotides (Schuelke 2000) . Reverse primers were designed with a ''pig-tail'' at the 5 0 end to reduce variability in adenylation of amplification products (Brownstein et al. 1996) .
PCRs were performed in 15 ll volumes containing *40 ng genomic DNA, 19 PCR buffer, 0.2 mM each dNTP, 0.02 lM of the unlabeled M13-tailed forward primer, 0.2 lM of the reverse and 0.2 lM of the fluorescentlylabeled M13 primers, 1.5 mM MgCl 2, and 0.5 U taq DNA polymerase (Invitrogen), and 0.2% BSA. All loci were amplified with a touchdown protocol that included an initial denaturation at 94°C for 5 min, 15 cycles at 94°C for 30 s, annealing at 65-50°C for 30 s (1°C decrease in each cycle), 72°C for 30 s, followed by 40 cycles at 94°C for 30 s, 55°C for 30 s, 72°C for 30 sec and a final extension of 72°C for 5 min. Loci were genotyped on an ABI PRISM 3730 Genetic Analyzer (Applied Biosystems), alleles were scored using GENOTYPER 3.7 (Applied Biosystems) and their sizes classified into bins with FLEXIBIN (Amos et al. 2007) . We used GENALEX 6.2 (Peakall and Smouse 2006) to calculate observed and expected heterozygosities and probabilities of identity, GENEPOP 3.4 (Raymond and Rousset 1995) to estimate deviations from Hardy-Weinberg equilibrium (HWE) and to test for linkage disequilibrium (LD) between pairs of loci, and MICRO-CHECKER 2.2.3 (Van Oosterhout et al. 2004) to estimate the frequency of null alleles and other genotyping errors. Adjusted P values were obtained using a sequential Bonferroni test for multiple comparisons (Rice 1989) . The experiment-wise error rate was predefined at 0.05.
Twelve di-nucleotide loci were successfully amplified and scored on 25 individuals sampled from San Luis Gonzaga, Baja California (Table 1) . One locus (Spca39) was monomorphic, but the size of the observed allele differed from the cloned allele, suggesting polymorphism is present elsewhere. Overall polymorphic loci, the mean number of alleles per locus was 9.6 (range 3-16). Average observed and expected heterozygosities were 0.650 and 0.707, respectively. Three loci (Spca36, Spca50, Spca12) deviated from HWE. Locus Spca36 had an excess of heterozygotes, while loci Spca50 and Spca12 showed deficits of heterozygotes and evidence of null alleles according to the distribution of homozygote-size classes. The estimated frequencies of the null alleles were 0.245 and 0.270, respectively (Van Oosterhout et al. 2004) . Although null alleles at microsatellite loci seem to be commonly reported for some invertebrates, including bivalves (Geist et al. 2003; Kaukinen et al. 2004) , they could also be confounded with Wahlund effects, population bottlenecks and inbreeding. MICROCHECKER did not detect any other genotyping error among the loci (e.g. stuttering, largeallele dropout). No evidence of significant LD was found among the tests for each pair of loci (all adjusted P values [ 0.0009). The probability of identity calculated was 1.4 9 10 -12 . These markers are the first microsatellite loci reported for the monotypic family Spondylidae.
